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ABSTRACT 

According to research reports, the negative image 
that a large number of students have concerning scientists has been 
remarkably stable over the past 30 years. This document provides an 
overview of the present and past research conducted to obtain a 
better view of student*s perceptions of scientists, students* 
attitudes toward science and science careers, and strategies to help 
improve both attitudes and achievement in science. (ZWH) 
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The scientist is a brain. He spends his days 
indoors, sitting in a laboratory. He is so 
involved in his work that he d:}esn't know what 
is going on in the world. He has no other 
interests and neglects his body for his mind. -le 
can only talk, eat, breathe, and sleep science. ... 
He works for long hours in the laboratory, 
sometimes day and night, going without food 
and sleep. 

(Composite statement of USA high school 
students, Mead & Metraux, 1957) 



A scientist's totally involved in work. 
Therefore, they don't care about appearance. 
[They] wear white coats, have beards - 'cause 
they're men. They just seem to care only about 
their science work. ... They don't care about 
meals. Somedays they starve themselves. 
They walk around with their science brain all 
day, and they've got their laboratories. 
(Interview with an Australian secondary 
student, Kahle, 1987a) 



The above comments, collecteci 
approxii itely 30 years apart, paint a 
vivid, negative image of the scientist 
which has been remarkably stable over 
time. Why is that image so stable? 
What can we do to change it? 

YESTERDAYS IMAGE 

OVER 30 YEARS ago, the Board of 
Directors of the American Association 
for the Advancement of Science 
(AAAS) decided to investigate the 'great 
disparity between the large amount of 
effort and money being devoted to 
interesting young people in careers as 
scientists or engineers and the small 
amount of information we have on the 
attitudes that those young people hold 
toward science and scientists' (Mead & 



Metraux, 1957, p. 384). It commissioned 
a well-known scientist, Margaret Mead, 
and her colleague, Rhoda Metraux, to 
investigate the attitudes towards 
scientists held by high school students. 
Students were asked to respond to an 
open-ended statement which probed 
their impersonal and personal image of 
a scientist. 

The responses of 35,000 students 
produced a dichotomy. Although 
students' impersonal images of 
scientists were very positive, their 
personal perceptions were negative. 
That is, students described scientists in 
general as people who were responsible 
for progress, who improved the quality 
of life and who improved the health of 
the population. But, when the question 
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concerned science as a career choice for 
themselves or for their spouse, the 
responses were overwhelmingly 
negative. 

Unfortuntely, students' opinions about 
scientists have changed little in 30 years. 
A stereotypic image of a scientist has 
persisted in spite of the sexual 
revolution of the IS 30s, the women's 
liberation movement of the 1970s and 
the equal opportunity legislation of the 
1980s. What does research indicate 
about the basis of that image? How can 
teachers change children's images of 
science and scientists? Is it worthwhile 
to focus on that issue in a busy school 
day? 

TODAVS IMAGE : THE DRAW-A- 
SCIENTISTTEST 

What image do children hold of science 
and scientists in the 1980s? Is it 
persistent across countries, or are there 
important or subtle differences? How 
do children form an image of a 
scientist? 

Teachers and researchers have sought 
simple, reliable ways to assess students* 
images of science and scientists. Because 
Mead and Metraux's study showed a 
dichotomy between impersonal and 
personal images of scientists, researchers 
have focused on the personal image, 
hoping to gain understanding of 
students' negative attitudes about 
science and about becoming a scientist. 
Therefore, researchers have asked 
students to respond to scales concerning 
their attitudes to science and scientists 
and to paint a visual or verbal picture of 
a scientist. 

In 1983, Chambers described a simple, 
quick and easily scored instrument, the 
Draw-A-Scientist Test (DAST). Very 
simply, he asked students to draw a 
scientist and then coded the number of 
indicators which suggested a stereotypic 



image. Those indicators are listed in 
Figure 1. 



Lab coat (usually but not necessarily white) 

Glasses 

Facial hair 

Symbols of research (scientific instruments or 
laboratory equipment of any kind) 

Symbols of knowledge (principally books and 
filing cabinets) 

Technology: the 'products' of science 

Relevant captions: formulae, taxonomic 
classification, the 'eureka' syndrome, etc. 

[From Chambers (1983)} 



Figure 1: Indicators Used to Determine Stereo- 
typic Images of Scientists 

Over an ll-year period. Chambers 
analysed drawings from over 4,800 
children in Canada, Australia and the 
USA. Chambers (1983), Schibeci and 
Sorensen (1983), Schibeci (1986) and 
Maoldomhnaigh and Hunt (1988) have 
assessed primary school children's 
images of scientists with DAST. 
Recently, DAST has been used with 
secondary school students and with 
teacher trainees (Kahle, 1987b). Because 
DAST requires no reading or writing, it 
minimizes the possibility of 'socially 
desirable' responses. However, with 
older students, care should be taken to 
ensure that it is presented as a serious, 
not frivolous, activity. In addition to 
the standard indicators used earlier, our 
research involves examining DAST 
drawings in terms of the sex of the 
scientist in the drawing in order to 
assess any sex-role stereotyping of 
science and scientists. Also, students are 
asked to indicate whether they are males 
or females in order to assess differences 
between boys' and girls' images of 
scientists. 
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Drawing by 15-Year-Old Australian Male 
Student 

Figure 2 provides a summary of the 
results for DAST drawings done by 
secondary students in both Australia 
and the USA. The similarities are 
surprising. Most drawings include 
several of the stereotypic indicators. For 
example, 90% of scientists in the USA 
and 47% of scientists in Australia are 
drawn wearing a lab coat. Nearly 80% of 
Australian and American students 
envisage scientists wearing glasses. 
Over 90% of Australian students and 
75% of American students draw male 
scientists, while the remaining students 
draw either female scientists or 'sexless' 
scientists (ie. no sex identity is evident 



in the drawing). In both Australia and 
the USA, around 40% of students draw 
scientists with facial hair. 

DAST provides an easy way to assess if 
students hold stereotypic (and often 
negative) images of scientists. For 
example, while scoring drawings, coders 
have noted that many drawings 
depicted eccentric or sinister people 
(Mason, Kahle & Gardner, 1989). 
Definitions were formed and drawings 
from several countries were recoded to 
identify personality types. Scientists' 
drawings were considered sinister if 
they included violent explosions, evil 
facial expressions, Frankenstein-type 
characters, etc., and eccentric if they 
included wild hair, unfashionable 
clothes, unkept appearance, bloodshot 
eyes, blemished complexions, etc. The 
sample consisted of a total of 682 
students, with 548 from the USA, 110 
from Australia, 16 from Norway and 
eight from New Zealand. 
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Figure 2: Percentage of Standard Indicators for 
Secondary Students' DAST Drawings 

Although international results 
involving personality type vary 
somewhat by country, the basic finding 
is that children in several countries, 
including Australia, view science as 
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harmful or evil and view scientists as 
eccentric or sinister men. For example, 
8% of Australian students and 15% of 
students in the sample overall drew 
scientists classified as sinister. As many 
as 78% of Australian students and 62% 
of the sample overall drew scientists 
who looked eccentric. Our analysis of 
thousands of drawings paints the 
following picture: 

A scientist is a white male, who 
wears a lab coat with a pocket full 
of pens and pencils. He's middle 
aged and is either bald or has 
wild hair framing his myopic 
eyes. Comments on drawings 
suggest that he is antisocial or 
poorly adjusted, but that he is 
very busy with his experiments. 

DAST is simple and its use is enjoyed by 
students and teachers. However, we 
must be concerned about both its 
reliability (the consistency with which 
test scores measure an attribute) and its 
validity (the accuracy of test scores). 
Researchers have established the 
reliability of scoring DAST by assessing 
the level of agreement between different 
people who independently code the 
same student drawings. They have 
established inter-rater reliabilities, or 
correlations among different people 
doing the coding, of 0.86 and 0.87 
, (Maoldomhnaigh & Hunt, 1988) and 
0.97 (Mason, Kahle & Gardner, 1989). 

The validity of the fest, however, is 
another matter. Does DAST accurately 
reveal the images of scientists held by 
children? Schibeci and Sorensen (1983) 
suggest that interviews with students 
can provide an indication of the validity 
of DAST. When an Australian 
researcher interviewed Vear 10 students 
after they drew scientists, in most cases 
their verbal images matched their 
visual ones (Tobin, Kahle & Fraser, in 
press). 



TRAINEE TEACHERS' IMAGES 

IN ADDITION to school children around 
the world holding similar images of 
scientists, do teachers hold stereotypic 
images? Leonie Rennie (1986) asked 
Australian primary teacher trainees 
both to draw a scientist and to write a 
short verbal description of one. Their 
written descriptions validated their 
drawings. Her analysis of 79 drawings of 
scientists by Australian teacher trainees 
in their last year of preparation yielded 
the following picture: a white male 
(82%) with unruly hair (58%) who wears 
a lab coat (57%) and holds test tubes 
(56%). When Rennie tried to describe 
the nature of the scientists drawn, she 
classified 51% as looking 'somewhat 
unusual', 21% as appearing 'definitely 
crazy', 16% as looking 'puzzled' and 
only 12% as seeming 'ordinary'. 

I replicated Rennie's study in the USA 
with 233 students preparing to become 
primary teachers and 33 students 
preparing to be secondary science 
teachers. Figure 3 shows the differences 
and similarities among the three groups 
of teacher trainees. Although slightly 
more women scientists were drawn in 
the USA samples, only women students 
drew them. Overall, the percentage of 
trainee teachers drawing male scientists 
was around 80% for the Australian and 
American samples of primary teachers 
and approaching 60% for the American 
secondary teachers. 

Also, teacher trainees in Australia and 
the USA hold fairly stereotypic images 
of scientists as revealed by DAST (see 
Figure 3). For example, almost 60% of 
Australian trainee teachers drew facial 
hair, whereas approximately 20% to 30% 
of American primary and secondary 
trainee teachers included facial hair in 
their drawings. Lab coats were worn by 
60% to 80% of the scientists drawn by 
the various samples of preservice 
teachers. 
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IMPLICATIONS: IMPROVING 
TOMORROW'S IMAGE 

WHAT DO STUDENT drawings and 
descriptions tell us about their attitudes 
towards science? From around the 
world, they indicate that students from 
primary school through to teacher 
trainees hold stereotypic views of 
scientists. In particular, the sex of the 
scientist (male) can be established in a 
high proportion of the drawings. For 
example, all of the women scientists 
drawn in Chambers* sample, as well as 
all those drawn by Australian Year 10 
students and teacher trainees, were done 
by female students. Interviews 
conducted with students have helped to 
substantiate the accuracy of the 
drawings. Therefore, it can be said that 
most students hold a masculine image 
of both science and scientists and that 
this image probably detracts from a girl's 
interest and self-confidence in doing 
science. It is to be hoped that teachers 
and researchers might find ways to 
infuse school science with an accurate 
and neutral image of science and 
scientists which appeals to a wider 
variety of students, both girls and boys. 

Some research evidence suggests that 
teaching in a particular way can affect 
students' images of scientists. For 
example, after a year-long American 
intervention program which was 
designed to foster a non-masculine 
image of scientists, 10% of the 15-year- 
old boys drew women scientists, and 
students' depictions of female scientists 
involved non-stereotypic indicators, 
such as a neat, attractive appearance and 
the presence of jewellry (Kahle, 1987b). 

Also, there is a growing body of 
evidence that teacher behaviours and 
instructional strategies affect students' 
skills, interests and retention rates in 
science. This research suggests ways in 
which a science teacher can change 
tomorrow's vision of a scientist. 



Research conducted in England (Small, 
1984), the USA (Kahle & Lakes, 1983), 
Norway (Jorde & Lea, 1987) and 
Australia (Parker & Rennie, 1986) shows 
clearly that fewer girls than boys handle 
science equipment, perform science 
experiments or participate in science- 
related activities in primary classrooms. 
The differential backgrounds that boys 
and girls bring to the primary school are 
perpetuated in them. For example, 
equal numbers of girls and boys might 
be present in science lessons, but they 
participate in them in unequal ways. 
Both primary and secondary teachers 
need to organise classroom activities so 
that girls have extra time and 
opportunities to do science, and so that 
they are expected to perform at the same 
level as boys. 
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Figure 3: Percentage of Standard Indicators for 
Trainee Teachers' DAST Drawings 

Frequently, teachers complain that girls 
choose not to participate in science 
demonstrations and experiments. 
Because girls might be socialised away 
from science by parents and others. 
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teachers are afraid that forcing involve- 
ment could produce increasingly 
negative attitudes. However, a study of 
USA high school teachers who were 
particularly successful in retaining girls 
in optional science classes (chemistry 
and physics) showed that such teachers 
consistently practiced 'directed inter- 
vention' (ie. girls were called upon to 
perform demonstrations, were selected 
as leaders of laboratory groups and were 
actively encouraged to go on out-of- 
school science excursions) (Kahle, 1985), 
Because girls' reluctance to participate 
could be due to a lack of self-confidence 
based on fewer prior experiences, 
directed intervention helps to equalise 
the equation. 

Different methods and modes of 
teaching science can improve both the 
achievement levels and the attitudes of 
girls and boys. For example, the 
American study revealed thaf visually 
stimulating classrooms improved 
student attitudes and interest in biology 
(Kahle, 1985). In addition, studies in 
both Europe and the USA indicate that a 
change in mode of teaching can result in 
more science experiences for girls. For 
example, the Girls Into Science and 
Technology (GIST) project stressed the 
importance of including 'tinkering' 
activities in school science in order to 
overcome the lack of such experiences 
by girls in everyday life (Whyte, 1986). 
Furthermore, science lessons can 
provide experiences which enhance the 
visual-spatial abilities (eg. mentally 
rotating three-dimensional figures) of 
all children. Because girls usually have 
less experience with the toys, games and 
activities which enhance visual-spatial 
ability, teachers need to incorporate such 
opportunities into the curriculum. 
Building and using laboratory equip- 
ment and models, drawing cross- 
sections of three-dimensional objects, 
and using mapping activities are 
examples of ways to develop visual- 
spatial abilities. 
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In addition, USA researchers have 
found that small-group activities and 
cooperative learning strategies provide a 
less competitive classroom atmosphere, 
which is preferred by most girls and by 
many boys. For example, Tobin (1987) 
reports few gender differences in 
teacher-student interaction patterns 
during individualized activities; that is, 
teachers are equally accessible to all 
students. However, during laboratory 
activities, gender differences can arise. 
Because whole-class activities, supple- 
mented by laboratories, are the usual 
instructional modes, girls generally 
have less involvement in science classes 
than do boys. 




Drawing by American Female Preservice Primary 
Teacher 

Different expectations can contribute to 
teachers unconsciously calling more 
often on particular students, called 
'target' students, to answer questions. 
Tobin (1987) reports that target students 
are almost always male. He and Whyte 
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(1986) report that male students tend to 
dominate science classes by calling out 
answers, by 'hogging' the science 
equipment and by demanding more of 
the teacher's attention. The simple 
practice of requiring all students to raise 
their hands before responding to 
questions might lessen the number of 
opportunities for boys to control the 
class. 

What can you do as a teacher? One of 
the possible ways for you to participate 
actively in changing your students' 
inaccurate and masculine image of 
science is for you to play the role of 
teacher as researcher. You could assess 
your students' images by using the 
DAST, analyse the results for your 
classroom and then implement some of 
the equitable teaching strategies 
suggested. In addition, you might ask 
your students to write a description of a 
scientist to complement their drawings. 
After a period of time, you might want 
to readminister DAST to ascertain 
whether any changes have occurred in 
your students' images of scientists. As a 
concerned teacher and as an active 
researcher, you could bring about 
change in children's images of scientists 
which, in turn, could affect the career 
choices of both girls and boys. 
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Says to the Science and Mathematics Teacher series. 
The issues available to date in this series are; 

No. 1: Exemplary Science and Mathematics 
Teachers (by Barry J. Eraser and Kenneth 
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Environment (by Barry J. Frascr) 
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orders of more than 12 copies. Send cheques (payable 
to the "Key Centre for School Science and 
Mathematics") or purchase orders to the Key Centre 
at the address at the bottom of this page. 

FURTHER PUBLICATIONS ON 
GENDER ISSUES 

Gender Issues in Science Education Cost: $10 

(Edited by Barry J. Eraser and Geoff Giddings) 

The volume contains five chapters covering a wide 
variety of issues and written by Jane Butler Kahle, 
Kenneth Tobin, Lesley Parker, Kate Scantlebury and 
Sue Lewis. A copy may be ordered by sending a 
cheque (payable to "Key Centre for School Science and 
Mathematics") or a purchase order to the Key Centre 
at the address shown on the bottom of this page. 

Special Issue of Australian Science Teachers Journal 
devoted to Gender Issues Cost: $7 

Volume 15, Issue 3 of the Australian Science Teachers 
Journal in August 1989 was devoted entirely to gender 
issues in science teaching. It was edited by Key Centre 
staff, David Treagust and Lconie Rennie. The Key 



Centre is collaborating with the Australian Science 
Teachers Association in making this issue available for 
purchase. A copy may be ordered by sending a 
cheque (payable to "Key Centre for School Science and 
Mathematics") or a purchase order to the Key Centre 
at the address below. 

GENDER ISSUES INSTITUTE LED BY 
JANE BUTLER KAHLE 

During the week of 16-19 July 1990, Professor Jane 
Butler Kahle will lead a unique residential institute on 
gender issues in science and mathematics education 
at Curtin University in Perth. A certificate of 
attendance will be issued to ail participants. If desired, 
this institute can be taken for credit towards the 
postgraduate qualifications described below by 
completing assignments in the external study mode 
after the institute. A brochure containing further 
information may be requested from the Key Centre at 
the address shown below. 

POSTGRADUATE STUDIES IN 
SCIENCE AND MATHEMATICS 
EDUCATION 

Currently, approximately 100 practising science and 
mathematics teachers are undertaking postgraduate 
studies at Curtin University. The Postgraduate 
Diploma in Science Education, Master of Applied 
Science (Science Education), either by thesis or by 
coursework plus project, and the Doctor of Philosophy 
provide outstanding professional development 
opportunities for practising science and mathematics 
teachers. In addition to units in science and 
mathematics education, the programs provide unique 
opportunities for teachers to upgrade their content 
knowledge in science and mathematics. Because of 
their availability for external as well as internal study, 
these programs are readily accessible to all teachers in 
Australia. There are opportunities for gaining credit 
for attending residential institutes at Curtin during 
school holidays. For further information, a course 
brochure can be requested from the Key Centre at the 
address shown on the bottom of this page. 
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